Introduction {#sec1-1}
============

Congenitally missing teeth (CMT), tooth agenesis and/or hypodontia are the common dental anomaly with different prevalence in each region. Tooth germ that does not develop adequately to allow the differentiation of the dental tissues are referred to as congenitally missing tooth.\[[@ref1]\] A tooth is considered to be congenitally missing when it fails to erupt into the oral cavity and remain invisible in radiographs.\[[@ref2][@ref3]\]

According to various reports, the prevalence of CMT excluding third molars ranges from 0.15% to 16.2%.\[[@ref4]\] Based on gender differences, women are more affected than men.\[[@ref4]\] The most common missing teeth are mandibular second premolar excluding third molars followed by maxillary lateral incisors and maxillary second premolars, and the most common bilaterally missing teeth is the mandibular second premolars in the Japanese, Brazilian, Iran, and Saudi population.\[[@ref5][@ref6][@ref7][@ref8]\] The developmental patterns cannot be universally applied owing to ethnic diversity. The standards patterns derived for a Western population cannot be speculated to every other population as there is wide difference racially, culturally, and environmentally.

"Forensic dentistry" deals with the examination and evaluation of dental evidence in the interest of justice.\[[@ref9]\] The comparative human dental identification is based on dental treatment (restorations, extractions, and prosthesis), dental morphology, and pathology.\[[@ref10]\] Currently, the rising trend of preventive dentistry makes the subjects more aware of oral health. Thereby, reduction in the number of identifiers related to dental treatment is expected in the near future.\[[@ref11][@ref12]\] In such situations, CMT plays a major role in forensic identification. When an individual\'s identification by other methods such as fingerprints and DNA comparisons are difficult, CMT may be considered as an alternative source of information which narrows the search field. Therefore, the purpose of this study was to determine the prevalence of congenitally missing second premolar teeth in the Dravidian population which can be used in forensic identification.

Materials and Methods {#sec1-2}
=====================

Ethical clearance was obtained from the ethical clearance committee of Saveetha University (SRB/MDS/PEDO/18-19/0012). In this retrospective study, a total of 4600 panoramic radiographs of children (2580 girls and 2020 boys) who had visited Saveetha Dental College, Chennai, were viewed for congenitally missing second premolars with an age group of 9--17 years. The study was conducted over a period of 1 year from January to December 2018.

Panoramic radiographs of nonsyndromic children with age \>9 years and only children of Dravidian origin were chosen for the study. Exclusion criteria were as follows: radiographs of children who had cleft lip/palate, history of tooth extraction/tooth loss due to trauma, caries or orthodontic extraction, and radiographs with no enough quality to accurately diagnose the missing teeth.

Digital orthopantomograms (OPGs) were examined by the investigator in a standard manner under good lighting conditions, standard screen brightness, and resolution. A tooth was considered to be congenitally missing when it could not be identified radiographically on the basis of calcification and there was no evidence of extraction. Extracted teeth were differentiated from CMT through evidence of alveolar ridge resorption in radiographs. Data were collected and entered into spreadsheet (Excel 2017: Microsoft office) and analyzed. Descriptive statistics were used to compare the obtained results.

Results {#sec1-3}
=======

A total of 4600 OPGs of Dravidian children (2580 girls and 2020 boys) were viewed for congenitally missing second premolars with an age group of 9--17 years. Figures [1](#F1){ref-type="fig"}ߝ[3](#F3){ref-type="fig"} represents OPGs with congenitally missing second premolars. Forty-seven OPGs (1.02%) of 4600 had congenitally missing second premolars as shown in [Figure 4](#F4){ref-type="fig"}. Of these, 27 were girls and 18 were boys. The prevalence was seen more in girls (60%) than boys (40%) as shown in [Table 1](#T1){ref-type="table"}. The total number of congenitally missing premolar was 80 (1.73%) (girls-46 and boys-34). The frequency of most CMT was mandibular second premolar followed by maxillary second premolar in both the gender as shown in [Table 2](#T2){ref-type="table"}. [Figure 5](#F5){ref-type="fig"} depicts the occurrence of missing premolars by type and gender. Of these 47 cases, 31 (66%) were bilateral and 16 (34%) were unilateral as shown in [Figure 6](#F6){ref-type="fig"}.
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###### 

Number of participants with missing second premolars by gender

  Gender   Number of participants   Frequency (%)
  -------- ------------------------ ---------------
  Girls    28                       60
  Boys     19                       40
  Total    47                       100

###### 

Occurrence of missing second premolars by type and gender

  Gender                  Type of tooth           Number of teeth missing   Total based on gender   Frequency based on teeth type and gender (%)   Frequency based on number of teeth and gender (%)
  ----------------------- ----------------------- ------------------------- ----------------------- ---------------------------------------------- ---------------------------------------------------
  Girls                   Lower second premolar   35                        46                      76.09                                          57.50
  Upper second premolar   11                      23.91                                                                                            
  Boys                    Lower second premolar   28                        34                      82.35                                          42.50
  Upper second premolar   6                       17.65                                                                                            
  Total                                           80                                                100                                            
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Discussion {#sec1-4}
==========

In the field of forensic dentistry, the odontologists utilize the dental evidence collected from the crime scene or mass fatality incidents with the antemortem records available for the identification of the deceased.\[[@ref13]\] These comparisons are achieved by using radiographs and dental records available with the dentists.\[[@ref14]\] Angelakopoulos *et al.* reported that the missing teeth act a simple clinically detectable dental identifier in the field of forensic investigation.\[[@ref10]\] Moreover, the increased awareness of dental health decreased the need for dental treatment and reduced restorative treatment worldwide.\[[@ref11][@ref12]\] Therefore, CMT documented from the radiograph has more forensic scope as it helps in limiting the search field.

CMT are the most common dental anomaly that are frequently observed during routine dental examinations.\[[@ref1]\] It is the result of disturbances during the early stages of development.\[[@ref4]\] The etiology of tooth agenesis is unclear, but the probable factors are genetic (mutations of MSX1 and PAX9 genes), trauma, ectodermal dysplasia, radiation, infections, systemic diseases, drugs, and various syndromes such as Down, Rieger, and Book syndrome.\[[@ref15][@ref16][@ref17]\] Mutation of the MSX1 gene predominantly affects the second premolars.\[[@ref18]\] Except the hereditary cases, CMT has a greater occurrence when the dental germ is developing after the surrounding tissues have closed the space needed for tooth development.\[[@ref4]\]

By definition, CMT is those that fail to erupt in the oral cavity and remain invisible in radiographs, and therefore, the need for radiographic examination is a must. The visibility of tooth germs on radiographs depends on their mineralization stage.\[[@ref5]\] Tooth buds that show the late onset of mineralization could lead to false-positive diagnosis of agenesis in radiographs.\[[@ref19]\] Goya *et al.*, Endo *et al.*, and Wisth *et al.* reported that the calcification of premolars could be delayed until ages 9--12 years.\[[@ref5][@ref20][@ref21]\] Therefore, this study includes children aged from 9 years old to avoid false-positive results.

In this study, girls (60%) had a higher prevalence of congenitally missing second premolar when compared to boys (40%), which correlates with various other studies.\[[@ref5][@ref7][@ref8][@ref20]\] The higher rates observed in females might be associated with biological differences such as smaller jaws, which might trigger environmental factors where the development of dental germs is delayed, and thus, the needed space has been compromised by the surrounding tissues.\[[@ref19]\] It can also be observed that the predominance of bilateral CMT (66%) is almost twice as unilateral missing (34%). Various studies done on the Japanese, Brazilian, Turkish, Iran, Irish, and Saudi population also reported to have more of bilateral missing case.\[[@ref5][@ref6][@ref7][@ref8][@ref20][@ref22][@ref23]\] In the current study, mandibular second premolar agenesis (79%) was found to be more than maxillary agenesis (21%). Endo *et al.* found a similar pattern in Japanese children.\[[@ref20]\] The present study was conducted in an ethnically homogeneous community. Even though the prevalence rate is small, this data could act as a reference for the Dravidian population in assessing the ethnicity and proceeding with the forensic investigation. The limitations of the study include small sample size, and the characteristic is difficult to assess in the absence of ante-mortem dental records, or where comparison of the postmortem dental records is not possible.

Conclusion {#sec1-5}
==========

Congenitally missing second premolars were seen more in girls than boys, and mandibular second premolar was the most common missing tooth followed by maxillary second premolar. The study of CMT is important in the field of forensic investigation as it provides information on the diversities among populations.
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